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LHC Collimation
y Project

Introduction >

@ Overall strategy for the commissioning of collimator MP
functionality defined in EDMS document

@ Detailed procedure outlined and implemented in the

application software

@ Operational procedures documented and “handed-over” to

OP team

MPS Commissiioning Procedure

THE COMMISSIONING OF THE LHC MACHINE PROTECTION
SYSTEM

MPS ASPECTS OF THE COLLIMATION
SYSTEM COMMISSIONING

Abstract

This document describes the set of tests which will be carried-out to validate for operation
the machine protection aspects of the LHC collimation system. The area concerned by
these tests extends over 7 out of the 8 long straight sections.

These tests include the Hardware Commissioning, the machine check-out and the tests

with beam, to the extent that they are relevant for the machine protection functionality of
collimation.
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LHC Machine Checkout

|'
LHC Machine Checkout

Home | PROCEDURES  TESTS STATUS — MACHINE CHECE-OUT MEETINGS OPEN ISSUES  USEFUL INFORMATION

LHC Machine Checkout > Machine Checkout Web Pages = GNRL ISSUES

PROCEDURES

PROCEDURES

Content:

1. Status

Issues

Machine checkout procedures

Procedure to test acceleration and ramp rates for 600 A circuits
Procedure to test temperature interlocks for collimators (5. Redaelli)
Procedure to test collimator position interlocks (5. Redaelli)

MPS documents

References

GO = M 1 & R

OP procedures for MP test documented on the OP checkout page:
https://espace.cern.ch/LHCMachineCheckout/Machine%20Checkout

%20Web%20Pages/GNRL%20ISSUES.aspx?PageView=Shared
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LHC Collimation
y Project

Collimator positioning survey

A
Vacuum tank
Movement
for spare
[ surface
Microohone Temperature sensors mechanism
p {1 mofor, 2008 SyStem

e I ﬁ I r o 76 collimators
Reference \ | Reference + 2 TCDQ's

+ 2 TDI's
] — -
Motor I I Motor
Sliding table
Gap opening (LVDT)
Resolver
Resolver gap position (LVDT)
R. Assmann + switches for IN, OUT, ANTI-COLLISION
. _ . " _ . Full system:
Settings: 2 Jaw§.—> 4 motor positions; 1 motor for tank position. ~400 degrees
Survey: 7 position measurements (4 corners + 2 gaps + tank) of freedom
4 motor resolvers ~2000_|imit
10 switch statuses (full-in, full-out, anti-collision) functions

Dump thresholds (functions+discrete): 6 x 2 jaw positions/gaps; some gap values vs.
energy and beta” factor; 5 temperatures; switch statuses vs. machine mode.

S. Redaelli, MPP 15/10/2008



Position interlocking strategy

Dump threshold

o
O
o Cotti
S ettings Energy (beta*)
g / functions
= ' (gaps only)
O
o

tO t1 t2 t3 t4 Time

& Two regimes: discrete (“actual”’) and time-functions
Both use the same internal clock at 100 Hz for comparison

& Time-limit functions for each motor axis + for gap measure
¥ “Double protection” — BIC loop broken AND jaw stopped
o Energy- (beta*-)limit functions only for gap (no frequent change)

S. Redaelli, MPP 15/10/2008
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y Project

Sequence for MP validation

5 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
n ‘ | | ‘ —+— Measured position -
45— | | — o Warning limits u Example for
i 3 3 3 —— Interlock limits |- 1 degree of
4 ‘ ‘ ‘ freedom

L
ol

w

N
o1

N

—
6))

Collimator jaw position and limits [ mm ]

o
o
|

0
130 135 140 145 150 155 160 165
Time[s]

Sequence implemented in the collimator application software:
“Hit” 12 interlock limits (inner+outer for 6 LVDT’s) as well as 12 warning functions
“Hit” the 2 limits of maximum gap values versus energy

Monitor on-line: (1) collimator status and (2) status of collimator BIC input

It takes less than 5 minutes; Can be applied to many collimators on different BIC’s
S. Redaelli, MPP 15/10/2008 6




Collimator status display

cern.lhc.app.collimators.Collimat[B{[FF

o D

TDLAL? - =

BIC supervision program

—|OVERVIEW : CIB.TZ76.U7.Bl — BIC for LHC Beam-1 in IR7 under

On-line status monitoring (l)

LHC COHIIIIGI'IIOI!

|

HISTORY BUFFER

SHOW VIEW  MASK/UNMASE COMMAND

sAFE BEAM FLAG [[TRUERN

INPUT——  DISABLED  MASK SET

MATRIX PERMIT

SOFTWARE

[MIT

i Vacuum bl B
2 [not used

= [not used

4 [not used

e ] I
< | N

7 WiC

Eremm =
o

10 not used

11 [not used

2 PIC_MSK Le... B
1] PIC_MSK Ri... B

14 [not used

£ i~ NOQ_ | 1
e
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17 Sep 2008 0225 39 (202643)
17 Sep 2008 02:25:33 (2011?8)

17 Sep 2008 02:25:.20 (142231)
iz Sep 2008 02: 25 20 (140904)

17 Sep 2008 02:25:05 (492078)
17 Sep 2008 02:25:05 (491336)
17 Sep 2008 02:25:05 (491387)
17 Sep 2008 02:25:05 (491368)
17 Sep 2008 02:25:05 (491892)
17 Sep 2008 02:24:56 (101351)
17 Sep 2008 0Z2:24:56 (100520)
17 Sep 2008 0Z:24:46 (491823)
17 Sep 2008 0Z:24:46 (491736)
17 Sep 2008 0Z:24:46 (491716)
17 Sep 2008 0Z:24:46 (491712)
17 Sep 2008 0Z:24:46 (491632)
17 Sep 2008 0Z2:24:46 (491610)
17 Sep 2008 0Z2:24:37 (51635

17 Sep 2008 0Z:24:37 (50242)

17 Sep 2008 02:24:22 (491452)
17 Sep 2008 02:24:22 (491428)
17 Sep 2008 02:24:22 (491352)
17 Sep 2008 02:24:22 (491344)
17 Sep 2008 02:24:22 (491325)
17 Sep 2008 02:24:22 (491239)

121521021
121521020

124 5 E 05
121511811
124 5 E 05
121511811

121501961
121501953

121487311
121487310
121487310
121487310
121487310
121477320
121477313
121468310
121468310
121468310
121468310
121468310
121468310
121458870
121458863
121444310
121444310
121444310
121444310
121444310
121444310

FILTER... [ USE SMAPSHOT QUTPUT A C5Y FILE... \
AR TIME (LOCAL) | DELTA | DESCRIFTION |

e 17 Sep 2008 02:26:24 (533483) 121566412 COLLEMOT-b1 (A% FALSE -» TRUE |~
feA ey 17 Sep 2008 02:26:24 (533458) 121566412 COLLEMOT b1 (A% TRUE —» FALSE

e 17 Sep 2008 02:26:24 (533381) 121566412 COLL#MOT-b1 (B) FALSE —» TRUE =
[ F ] 17 Sep 2008 02:26:24 (533375) 121566412 COLL#MOT-b1 (B TRUE —» FALSE
fEa1 i 17 Sep 2008 02:26:24 (533356) 121566412 COLL#MOT-b1 (B) FALSE —» TRUE
17 Sep 2008 02:26: 17 (323106) 121553142 COLL#MOT-b1 (B)ITRI_IE -» FALSE
17 Sep 2008 02 26: 17 (321?91) 121553140 COLL#MOT bl (A) TRI_IE = FALSE
T 17 Sep 2008 02 26 10 (563229) 121552582 COLL#MOT bl (A TRI_IE =5 FALSE
feE 17 Sep 2008 02:26:10 (563149) 121552332 COLL#MOT-b1 (B) FALSE —» TRUE
feA iy 17 Sep 2008 02:26:10 (563140) 121552582 COLL#MOT-b1 (B TRUE —» FALSE
8 17 Sep 2008 02:26:10 (563120) 121552382 COLLEMOT-k1 (B) FALSE - TRUE
- 17 Sep 2008 02 26 03 (293007 171545112 COLL#MOT-b1 (B) TRUE —» FALSE
— 17 Sep 2008 02:26:; 03 (291536) 1721545110 COLL#MOT-b1 (A% TRUE —» FALSE

SYSTEM = S — =

e 17 Sep 2008 02:25:48 (992734) 121520811 COLLE#MOT-b1 (A) TRUE —» FALSE
E 17 Sep 2008 02:25:48 (992661) 121520811 COLL#MOT-b1 (B} FALSE —» TRUE
17 Sep 2008 02:25:48 (992653) 121530811 COLL#MOT-b1 (B} TRUE -» FALSE
17 Sap 2008 02:25:48 (992633) 121530811 COLL#MOT-b1 (B} FALSE —» TRUE

COLL#MOT b1 (E: TEUE - FALSE
COLL#MOT b1 (A) TEUE -> FALSE

COLLEMOT -b1 (A)
COLLEMOT -b1 (B}
COLLEMOT -b1 (B
COLLAMOT -b1 (B

TEUE -> FALSE
FALSE -> TRUE
TEUE -> FALSE
FalisE TR EE

e

COLL#MOT bL(Er-TRUE - FAlLSE
COLL#MOT-b1 (A} TRUE -> FALSE

COLL#MOT-k1 (A} TRUE -> FALSE
COLL#MOT -k 1 (B} FALSE —> TRUE
COLL#MOT -k1 (B} TRUE -» FALSE
COLL#MOT -k 1 (B} FALSE —> TRUE
COLL#MOT -k {A) FALSE - TRUE
COLL#MOT -k 1 (B} TRUE -» FALSE
COLL#MOT -k 1 (A) TRUE -> FALSE
COLL#MOT-b1 {A) FALSE -»> TRUE
COLL#MOT-k1 (A) TRUE -> FALSE
COLL#MOT -k 1 (B} FALSE —» TRUE
COLL#MOT -k1 (B} TRUE -» FALSE
COLL#MOT -k 1 (B} FALSE —» TRUE
COLL#MOT -k 1 (Ak FALSE - TRUE
COLL#MOT-k1 (B} TRUE -» FALSE
COLL#MOT -k 1 (A) TRUE -> FALSE
COLL#MOT-b1 {Ak FALSE - > TRUE
COLL#MOT-k1 (A) TRUE -> FALSE
COLL#MOT -k 1 (B} FALSE —> TRUE
COLL#MOT -k 1 (B} TRUE -» FALSE
COLL#MOT -k 1 (B} FALSE —> TRUE
COLLAMOT-b1 (A% FALSE —> TRUE

Ll




On-line status monitoring (ll)

TCSGE. 4L6 . B2 /MeasuredCornerPositions.

=] Fixed Graph - monitoring MeasuredCornerPositions for 1 device :

Legemnd

wi

—— TC5GALEB2 Meas uredCorrver Positions Svedt_right_co wnstream
< TCSGALEE2/ MeasuredCorner Positions #wdt_right_upstream

TCSGALEE? / Meas ured Cor reer Positions 2 mit_ warning_outer_right_downstream
TCSGALEB2/ Meas uredCorrer Positions Simit_dump_inner _right_downstream
TCS6ALEE2 MeasuredCerner Fositions Svdt_lef_upstream
TLSGALEB2/ Meas ured Cornver Positions #imit_ warning_inner_left_downstream

—— TC56ALEB2/ Meas uredCar rver Fos mions 2 mit_warming_outer_left_downstream

— TCSGALEBL/ Meas ured Corrver Fositions SHimit_dump_inner_left_de wnstream

TC56ALBB2/ Meas uredCar rver Pos tions #imit_dump_owuter_lett_de wnstreanm
TCSGALE.B2/ Measured Corner Positions SHimit_dump_outer_right_downstream

—+— TCSGALE.B2/ Meas uredCorrer Positions #imit_warning_inner_right_dowhstream
TC50.ALEE? / Meas uredCornver Pos itions Hvdt_left_downstream

18:51:55 185200

185205

Thanks to Alick +
BIC team for the
implementation of
the buffer history in
text format.

S. Redaelli, MPP 15/10/2008

.UJ33.U3.B1,False
CIB\UJ33.U3.Bl,False
CIB.UJ33.U3.Bl1,False
CIB.0J33.U3.Bl1,False

CIB.UJ}3.U3.Bl,False
CIB.UJ38.U3.Bl,False
CIB.UJ33\U3.Bl,False
CIB.UJ33.U3.Bl,False

CIB.UJ33.U3.Bl,False
CIB.UJ33.U3.Bl,False
CIB.UJ33.U3.Bl,False
CIB.UJ33.U3.Bl,False

CIB.UJ33.U3.Bl1,False
CIB.UJ33.U3.Bl,False
CIB.UJ33.U3.Bl1,False
CIB.UJ33.U3.Bl1,False

CIB.UJ33.U3.Bl1,False
CIB.UJ33.U3.Bl1,False
CIB.UJ33.U3.Bl,False
CIB.UJ33.U3.Bl1,False

False, 17
False, 17
False, 17
False, 17

False, 17
False, 17
False, 17
False, 17

False, 17
False, 17
False, 17
False, 17

False, 17
False, 17
False, 17
False, 17

False, 17
False, 17
False, 17
False, 17

Sep
Sep
Sep

Sep
Sep
Sep
Sep

Sep
Sep
Sep
Sep

Sep
Sep
Sep
Sep

Sep
Sep
Sep
Sep

02:26:10
02:26:10
02:26:03
:26:03

02:25:48
02:25:48
02:25:39
02:25:39

02:25:29
02:25:29
02:25:20
02:25:20

02:25:05
02:25:05
02:24:56
02:24:56

02:24:46
02:24:46
02:24:37
02:24:37

(563255),1221611170563255,121552382 , COLL#MOT-bl
(563149),1221611170563149,121552382,COLL#MOT-bl
(293007),1221611163293007,121545112,COLL#MOT-bl
(291536),1221611163291536,121545110,COLL#MOT-b1l

(992761),1221611148992761,121530811,COLL#MOT-b1l
(992661),1221611148992661,121530811,COLL#MOT-b1l
(202643),1221611139202643,121521021 ,COLL#MOT-b1l
(201178) ,1221611139201178,121521020,COLL#MOT-b1l

(992484),1221611129992484,121511811 ,COLL#MOT-b1l
(992382),1221611129992382,121511811,COLL#MOT-b1l
(142231),1221611120142231,121501961,COLL#MOT-b1l
(140904),1221611120140904,121501959, COLL#MOT-b1l

(492104),1221611105492104,121487311,COLL#MOT-bl
(491996),1221611105491996,121487310,COLL#MOT-bl
(101951),1221611096101951,121477920,COLL#MOT-bl
(100520),1221611096100520,121477919,COLL#MOT-b1l

(491823),1221611086491823,121468310,COLL#MOT-bl
(491716),1221611086491716,121468310,COLL#MOT-bl

(A):
(B):
(B):
(A):

(R):
(B):
(B):
(R):

(d):
(B):
(B):
(d):

(A):
(B):
(B):
(A):

(A):
(B):

LHC Collimation

Project

BIC history buffer

FALSE -> TRUE
FALSE -> TRUE

TRUE
TRUE

TRUE
TRUE

TRUE
TRUE

->
->

->
->

FALSE
FALSE

FALSE
FALSE

FALSE
FALSE

FALSE -> TRUE
FALSE -> TRUE
TRUE -> FALSE
TRUE -> FALSE

FALSE -> TRUE
FALSE -> TRUE
(51695),1221611077051695,121458870,COLL#MOT-bl (B): TRUE -> FALSE
(50242),1221611077050242,121458869, COLL#MOT-b1l (A): TRUE -> FALSE
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LHC Collimation
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Documentation of results (l)

eo0e %/ TIMBER v2.1.2

Data Source: Logging Database PRO) ~|©f Hapsk T2ms All sequences recorded

[%Quew Output | (3 Query i 'E: Yariable Hierarchies rfi'VariahIEEearch |’ = Yariable Lists |"® Abhout ]

Variable List Selection |n the permanent

§ Guest User Group ] List Variables | 7 List Attributes .
I I
Variable List Filters Variable Filters | Sele Iogglng database
Name: % | Name: % | Type: |% - —
Deseriptione [+ | Search Results ; .
Search Results Variable Name [ Description Unit Datatype - Pre-deﬁned Sets Of
COLLIMATOR_MP_TCDIV-87645_LU = | || TCDIV.87804:MEAS_LIMIT_DUMP_INNER_RL Value of dump limit... [mm_ |[NUMERIC -

. - - — | | [TCDIV 87804 MEAS_LIMIT_DUMP_OUTER_RL Value of dump limit., [mm  [NUMERIC : d : b :
gg&:ﬂﬂgg‘:m‘gg:;_:;E:E'EB TCOIY. 87804, MEAS_LIMIT_WARN_INMER_RU alue of warning li... mm  |NUMERIC : | 0 g g e varla | e | | StS
COLLIMATO MP_TCDI‘U BTEIH_GD TCON 87804 MEAS_LIMIT_WARKN_OUTER_RLU Malue of warning li. . [mm_ [NUMERIC ‘@ ” .

R_MP. - - TCOIY. 87804 MEAS_LYDT _RU LvDT position read... |mm  [NUMERIC : for a fast anaIyS|S Of

ggﬁ:ﬂﬂg&ﬂi{gg::ﬁ:;gg:-fg TCDIV. 87804 MEAS_MOTOR_RL Motor position read.|mm_ |NUMERIC :

4 - - [CDIY.87804.5ET _RLU Discrete setting val... [mm  [MUMERIC :
COLLIMATOR_MP_TCDIV-87804_LU TCDIV.87804:5TATUS_MDCERRORS Error state of MDC NUMERIC : the Sequence rESUItS!
COLLIMATOR_MP_TCDIV-87804_RD | ||l TCDIV.87804:5TATUS_PRSERRORS Error state of PRS MUMERIC :
COLLIMATOR_MP_TCDIV-87804_RU =
COLLIMATOR_MP_TCDIV-88123_GD Timeseries Chart berween 200B-07-14 1100000 and 2008-07-14 20:00:00 (LOCAL _TIME)
COLLIMATOR_MP_TCDIV-88123_GU o TCHG. 252 TET MIA B_L o= TCSG. 252 TEST MEAS_LIMIT _DUMP_OUTER_LU C5G, 252 TEST MEAS_LIBAIT WARM_INNER_LL
COLLIMATOR_MP_TCDIV-88123_LD TC5G 252 TEST MEAS _LVDT LU 56 o TCSG 252 TESTSTATUS PRSERROR:

COLLIMATOR_MP_TCDIV-88123_LU
COLLIMATOR_MP_TCDIV-88123_RD
COLLIMATOR_MP_TCDIV-88123_RU
COLLIMATOR_MP_TCDOQA-A4L6-E2_LD
COLLIMATOR_MP_TCDOA-A4L6-E2_LU
COLLIMATOR_MP_TCDOQA-A4RO-B1_LD
COLLIMATOR_MP_TCDOQA- A4RG-E1_LU
COLLIMATOR_MP_TCLA-6L3-B2_GD
COLLIMATOR_MP_TCLA-6L3-E2_GU
COLLIMATOR_MP_TCLA-6L3-E2_LD
COLLIMATOR_MP_TCLA-GL3-EZ_LU
COLLIMATOR_MP_TCLA-6L3-E2_RD
COLLIMATOR_MP_TCLA-6L3-E2_RU
COLLIMATOR_MP_TCLA-B0R3-EB1_GD

ol R LA A TR A SRR Ted SR

Special thanks to R. Billen | |
and C. Roderick '

tus

1504216 15:04:18 150420 : 15:04:26 50042 15:0:4:30 15:04:32 1510434 150436 15:04:38 1520440
Al TIME

S. Redaelli, MPP 15/10/2008



LHC Collimation

Documentation of results (ll)

| MP_TCLA-6L3-B2 =

=] — ~
= |T i n -09- -09- 123 o
T P_INNER_GD TC DUMP_QUTER_GD TCLA “MEAS_LIMIT_WARN_INNER_GD TCLAG
T LAEL3 B
N
ime

= CollList_MP.txt

| IR1 -
| IR2 -
[Z Ir3
I IRS
" IR6
" IR7
" IR8
MPCheck5t...09-03.xls
MPCheck5t...09-14.xls
MPCheck5t...09-22.xls
MPCheck5t...09-24.xls
I M2 -
= T8 -

i i

1 '\'.I| '\'.I| '\'.I| '\'.I| '\'.I| '\'.I| '\'.I| '\'.I| '\'.I| '\'.I| '\'.I| '\'.I| '\'.I| '\'.I| '\'.I| l\'.I
Teath et Tl Tl Thaell Tl Tl Tl Tl Tl Tl Teall Teell Teall Teell Theell
L OB TR TR O O R O O R O R R T R e

i B:45:35 B:45:39 B:45:40 b:45:4 6:45:42 6:45:43 6:45:44 6:45:45 6:45:46 6:45:47 6:45:48 6:45:49 6:45:50 6:45:5
1 LOCAL_TIME

& ALL logged data are SYSTEMATICALLY extracted as images for
each sequence successfully run.

& Original plan: put this in MTF as a commissioning step together
with data from BIC history

& Will prepare a web page to document the results of 2008 system

S. Redaelli, MPP 15/10/2008 10



LHC c°lllmuhcn

Summary of results

3 = - . = : T MFChickStatUE—EﬂﬂB—ﬂg—Eﬂl.xl5 -

1 Collimator IP Eeam Family Dateoftest Startitme Etatus Operator comment :N
2 TLT 41’ B 2 TCTH 14-Sep 19:24:00 K ;
s 11 Al cotllmator;s tested status file maintained as followup

5 ThT 41 B2 B2 05-S 3:50:30 {
.?.T uOveraﬂ very jéatlsfactory anajor issues encountered

TCLIB.6R2.B1 14-Sep Energy limit check done on Sep. 16th at 05:23

9 TCTH.4L2 L 49-00 Energy limit check done on Sep. 16th at 05:23

10 qu_ffocused on ghscreig Ilmggts SQ Far imi crckcoreon s 220 i 102

12 | TCPER3.B2 B2 TCP 16-Sep 4:41:00 “{

14 1 “List of prObIéé\@ls encountered:

15 |TCSG "*1 B 1 TCSG 0 4:50:00 0K

16 [TCSGASL3B2 - TCIIH 20607-not C@nﬁectedfto BIC

17 [TCSG.5R3.82

28 Eéf;f - Few energ;lrlimlt Chécks n‘jILSSIngnlj'] IP3

20 ’”“4’112 GSG 2:20:00
21 [TOLA -;; 38z - ] gjc\p \ﬁaluer ' TI8 :bgadliy cai_[brated could not run sequence for gaps
Tl - Early ori fopnd tW0°eQH|ma1Qrs where MP functlonallty was NOT

2 $ - activated after calibration (very dangerous!)

27 TL_ TR3.E B 1 TL_ Vas Lue to the problem with the resolver (lost steps)

29 g%]:ests ef function l;:mtts systematlcally done for a few cases
3z T@ 4*Readyi to Jsta{rtﬂ Cglqi:gal test%, synchrpnlzed with other. . |
E ;%:j*acceleratgr sygteihg (ra?mps PC s,jirfaj En'érgy Hltrlbutlon)
s o) s SRS e

S. Redaelli, MPP 15/10/2008 11



Check of function limits

Monitoring application. Currently monitoring :

LHC Collimation
y Project

LHC - [3 subscriptions ]

[Display the graphs on

2,000 points | Minimum graph width

1:— columnis) for

150 px - height

150— px | [ | show legend | [« smooth graphs | [¥| show points]

anitoring MeasuredCornerPositions for 1 device : TCSGSLI.ELf Measured CormerPositions.

Fimed Graph| Close

6.2

.1

2.94

2.8

5.7

2.6

11:53

11:54 11:55

11:56 11:58

onitoring MeasuredCornerFositions for 1 device : 105 GASHRIELS Measured ComerPositinns.

Fixed Graph|Close|

&ﬁ_mmmm.ncﬁmm
5
5.4

2.3
%2
3.1

4.9
4.8

11:53

11:54 11:55

11:56 11:57 11:58

Individual system test done for the function-based limits
(time- and energy-dependent) as a part of IST's

S. Redaelli, MPP 15/10/2008
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———— LHC Collimation
y Project

TCDAQ positioning interlock &

L=

@ Same basic functionality but different hardware and software
One-sided elements (2 position measures), N0 gap measurements
Different low-level controls: servo-loop based on potentiometers
Same LVDT's as collimators added for interlocking purpose
Not yet energy limits possible (under discussion)

& Defined a middle-level FESA interface to minimize impact
Could re-use most of the tools, including logging!

& Sequence for discrete limit checks run manually (only 4 LVDT’s).

SUCCGSSfUI! —|Fixed Graph - monitoring MeasuredCornerPositions for 1 device : TCDQA.A4L6.B2/M| -| |
Legend
= . limit ¢ t e e
- ul Eas L OFH SI‘II L warning_inner_ _downstream
4 Function imits not yet opera- | | s LIMIT
tional as of 3 weeks ago | .
| Warning
A S S T S—_—|
11
|1
|
4.5
Full chain tests done with
C. Boucly, E. Carlier T | | | | | | | | .
10:31:50 10:32:00 10:32:10 10:3220 10:32:30 10:32:40 10:32:50 10:33:00 10:33:10 10:33:20

S. Redaelli, MPP 15/10/2008 14



TDI positioning interlock

& Different hardware but basically same software
Missing direct gap measurements
No need of energy limits

@ Important difference: connection also to injection BIC

© Special interlock implementation:
OUTER limits for injection permit (Don’t inject if OUT)
INNER limits for circulating beam permit

& Implemented but first tests failed because wrong sensors
were connected to BIC (2 LVDT’s per motor axis)

& Will repeat that as soon as this is fixed
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Temperature interlocks
@ UNYCOS system under PVSS (E. Blanco)

o 4 sensors per jaw + 1 for cooling water: 403 sensors for 2008 system
& All sensors connected to BIC, INDIVIDUAL dump + warning limits

@ Cannot heat the sensors. Forced the temperature reading to check
the functioning of the interlock chian.

“59 A Forced reading
© | ‘ Limit
O
(@R
=
2
Reading
W
\ _—
I——I BIC
>
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Temperature interlocking - summary

& Verified individually all 400 sensors (thanks Delphine, Eric)
@ Overall: no major problems, system works very well

= A few punctual problems submitted to Quique:
4 problems found. A couple of dead sensors.

™ Need to work on the sensor calibration
Sensor readouts are not always as expected.

& Special elements: TCDQ, TDI
Reading available from FESA (provided by BT/ATB)
Different control chain. Interlocks not yet implemented.
If interlocks needed, propose to have the same FESA
interface for limits for both, to be implemented.
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Conclusions / Outlook

@ Machine protection tests for the collimation system
was basically completed

@ Tests were very useful and successftul
Few problems encountered, minor list of TODO's

@ Confident that the system provides the functionality
that it was designed for!

« Outlook:
Interlocks from switch statuses not tested for all colls
Automatize the analysis?
Implementation of TCDQ energy limits
Roman pot interlocking (a whole chapter...)
Systematic MCS tests for the full system
Follow-up the implementation of beta*-limit functions
Setting reproducibllity tests to define the limit windows
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———— LHC Collimation
y Proje:

Results of reproducibility tests
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Setting reproducibility errors for 28 collimator in IP7 (168 LVDT's).
Performed about 20 nominal ramp functions to 5 TeV.

S. Redaelli, MPP 15/10/2008 19



Acknowledgments

@ Work of MANY people from the collimation team, in
particular the ATB control team

@ Ralph, Joerg, Ruediger; INJ + DUMP teams; Gianluigi
@ Quique Blanco for all the temperature controls

@ Bruno’s team

@ Thanks to R. Billen, C. Roderick + logging team

@ LHC operation crew deeply involved in the tests for

Running sequences (Markus, Fabio, ...)
Analyzing sequence results (M, F, Reyes, Funny, ...)
Checking temperature interlocks (Delphine, Eric)

S. Redaelli, MPP 15/10/2008 20



